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I .  GENERAL STATEMENT. 
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DURING an investigation into the distribution of soils in South-Eastern 
Queensland one particular group was found to be of especial 
interest. Although this suite embraced a considerable variety of soils, 
in accordance with the somewhat varied lithological terrain on which it 
was developed, its essential unity was shown not only by the generic 
characters that these varieties possessed in common, but by the important 
differences that divorced them from the other soils of the area. 
The points possessed in common are notably : ( 1) · Their relatively 
great depth ; (2 )  their striking red colour ; ( 3 )  their loamy texture ; 
( 4 )  the presence of a well-defined zone of ironstone nodules ; and ( 5 )  the 
absence of any other sharp change in the profile. These place the group 
as such in the Red Earths, with a tendency to laterisation as a 
characteristic feature.-
The soils of this group have, too, their peculiar agricultural and 
ho·rticultural value, supporting, as they do, many market gardens and 
small-crop farms. 
In contrast with the Red Earths, the great majority of the soils 
of the area are of relatively shallow depth, are grey in surface colour, 
and their profiles are sharply divided into eluvial and illuvial horizons 
that differ in colour, in texture, and in structure. Clearly, podsolisation 
was the dominant process in their formation. They are for the most 
part of little agricultural value. 
These podsolic soils are found over a wide variety of rock types 
and have a wide topographical range. They are present, too, in various 
stages of development on the alluvial river terraces. As Bryan and Hines 
( 1931 ) have shown, there is every reason for regarding them as the 
normal soils of the area under present climatic conditions1• 
; : :· The one and only link connecting the Red Earths with the Podsolic 
Soils is the fact that the former often show mild podsolisation, the upper 
part of the soil being rather paler in colour and somewhat lighter in 
texture. 
-
-'1� c' The most satisfactory explanation alike of the many marked differ­
·ences between these two soil series and of the one point of resemblance 
is that the Red Earths were formed, as such, under an earlier climate, 
and one GOnSiderably different from that in operation at present ; and 
.that mild podsolisation has been superimposed on them by the current 
:Pedqgenic process. · 
" · ;  '.' 1 Cf . .  Prescott 's Soil Map of Aus�ralia, which shows this area as occupied by 
' ' Podsolised Soils. ' '  
�� PROCEEDI N GS OF THE ROYAL SOCIETY OF QUEENSLAND. 
Having arrived at this conclusion solely from a study of the soils, 
attention was transferred to the physiographic conditions under which 
the Red Earths are found. 
As a result of numerous observations in the field, it became more 
.and more apparent that the Red Earths commonly occupied a series of 
isolated flat-topped areas-plateaux in miniature-with gentle scarps. 
The disp,Dsition of the individual plateaux clearly indicated that they 
were not to be considered as complete in themselves, but as remnants 
of a once continuous surface .  This is abundantly clear in the field, and 
is apparent, too, on the military maps, although the large contour interval 
of these is too great adequately to demonstrate the remarkable homo­
geneity and independence of this physiographic unit. 
The conclusion seems inescapable that the Residuals once formed 
part of a continuous and relatively level surface, out of which many of 
the present surface features have been carved. 
Thus, just as the strictly pedogenic evidence poi:r;�.ts to the Red 
Earths as a distinct soil suite inherited from an earlier climate, so does 
the strictly geomorphic evidence point to the Residuals that they occupy 
as a distinct topographical feature inherited from an earlier physio­
graphic epoch. 
Moreover, these two independent lines of evidence are mutually 
�onfirmatory where, on the scarped edges of the plateau remnants, the 
profiles of the Red Earths are clearly bevelled and exposed by the present 
physiographic contours. 
This convergence of evidence fortifies one in the belief that the Red 
Earth Residuals may be regarded, not merely as an interesting survival 
of an earlier landscape, but almost as a stratigraphic unit-a datum to 
which earlier and later events might be referred. 
In the absence on the one hand of any evidence of Pleistocene 
glaciation, and on the other of any sedimentary series later than the 
Oligocene, such a datum should be doubly welcome in South-Eastern 
Queensland. 
The value of the Red Earth Residuals from this stratigraph ical 
point of view '<rill largely depend on the possibility of recognising them 
Dr their legitimate equivalents elsewhere. Consequently, it is of prime 
importance to establish reliable criteria for their recognition in the field. 
To this end it seems advisable to select and describe a particular develop­
ment in a named locality that may then be regarded as the type. 
II. DEFINITION OF TYPE. 
The type locality has been selected at a site on the E ight-mile Plains 
where these are crossed by the Brisbane-Southport road. The exact 
position can be described in terms of the Military Survey of Australia 
as ' '  Beenleigh, B, 17, d, 3-3. ' '  
. The foll.owing descripti?n of the soil profile at this point has heen lnndly supplied by Mr. R. Mitchell, lVLSc.Agr. , who is at present assisting 
the author in a study of the soils of Greater Brisbane :-
' ' The soil at the type locality at Eight-mile Plains as seleded 
by Dr. Bryan appears to be considerably deeper than 113 inches. 
" The following is a description of the profile as found 
immediately below the 200-ft. level of a small plateau. The 
surface is practically flat at this point. 
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' '  'rhe surface soil to a depth of about 7 inches is a dark­
brownish orange in colour\ a coarse sandy loam in texture, with 
a soft and loose consistency and a single grain structure. Grass­
roots are numerous. 
' ' The soil gradually changes to a dark yellowish red loam 
which is soft, loose, and of a single grain structure. 
' ' Between 56 inches and 113 inches the soil becomes compact 
with a clay loam texture, and the colour changes to a dark pinkish 
buff which varies to a light reddish yellow. 
" Ironstone nodules form an important feature in the profile. 
In the upper part they occur in the form of a few rounded 
individuals. With increase in depth these nodules are more 
numerous and the individuals larger and less regular. Between 
90 and 11 3  inches they form a band of very irregular nodules 
which makes up the bulk of the soil. 
' ' Throughout the profile small pebbles of quartz are found. 
In the upper part these are few in number, but they become 
relatively abundant between 90 and 113 inches. 
' ' The vegetation forms a Eucalyptus open forest association 
with a moderately close canopy. The principal species are 
E1tcalyptus gummifera, E: micrantha, E. paniculata, Tristania 
suaveolens, Acacia Cunninghamii, A .  a1tlacocarpa, and Aristida 
vagans. "  
III.  VARIATIONS FROM THE TYPE. 
(a ) Variations in the Soils. 
Direct field evidence shows that a considerable amount of variation 
is present even in the Red Earth Residuals immediately surrounding 
the type area. Thus where, as in the type, the soils are developed from 
sandstone the band of limonite nodules is strongly developed, but where 
the parent rock is a shale this striking feature is absent or but poorly 
developed. On the other hand, one character absent in the type, but 
present in many other sections, is tl:le presence of a noticeable colour 
mottling ( "  Flecken zone " )  towards the bottom of the profile. 
The more important of the variants from the type and the way in 
which these grade laterally in to each other in the field is indicated in 
Plate III. ,  Fig. 1. But, since a too liberal interpretation of possible 
variants renders less effective the value of the series as a basis of 
correlation, a more critical examination of the criteria is necessary. 
Taken individually, it might at first appear that, of the more notable 
features of the Red Earth suite, colour would be the most persistent 
character, and, as such, the most useful single criterion on which to 
base correlation. Indeed, place names such as Redcliffe, Redland Bay, 
and Redbank Plains are based on this striking property, and it is fitting 
that it should be recognised in the name of the suite. 
But, since the most pronounced effect of the pedogenic processes 
now in operation on the Red Earths is in leaching the iron oxides from 
the upper part of the profile, it is only to be expected that, where the 
1 All colour names used in this description are of air-dried samples, and are 
based on the Soil Classification Colour Charts of the Queensland Main Roads 
Commiseion. 
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local conditions are especially favourable for rapid podsolisation, much 
of the original red colour might by now have been washed out of the 
soil · hence it would seem inadvisable to use colour as a sole criterion. ' 
Depth of soil, too, is only of limited use as a criterio:J?-, although 
the average Red E arth is far deeper than the average Podsol m the area, 
depths of 30 feet being common. But the Red Ea�h may be unusu�lly 
shallow in some places, due to the removal by erosiOn of the overlymg 
portion, while, on the other h and, Podsols may form locally and under 
optimum conditions relatively deep soils. 
The presence of large masses of nodular pseudoconcretions, concen­
trated into a well-marked band, is perhaps the safest single criterion. 
There are two chief reasons for this. In the first place, assemblages of 
this type are never found in those soils which show evidence of h aving 
been formed by present-day activities ( although true concretions may be 
found in limited quantities) . Secondly, these nodules, protected as they 
are by skins of insoluble limonite, are virtually indestructible by soil­
forming processes. It follows that, even if a Red Earth be bleached 
nearly white by podsolisation, even if the upper horizons be truncated 
and lost by erosion, these masses of limonitic nodules remain as evidence 
of the original nature of the soil. It is indeed fortunate for the purposes 
of correlation that this horizon was so commonly developed in the Red 
Earths. 
( b )  Variations in Topog1·aphy. 
Although the shape and appearance of the Residual plateaux are 
sometimes so striking that one would be tempted to claim them for the 
series on this evidence alone, a safer and more conservative attitude is 
to regard the physiographic evidence as inadequate without the comple­
mentary evidence of the soils. 
On the other hand, it is demanding too much to insist on the presence 
of the p�rfect development of plateau topography as an essential accom­
paniment when the more important soil criteria are satisfied. 
It is quite clear that a number of relatively steep-sided hills, of 
the more resistant rocks, rose above the level of the plateau remnants 
( in ��ch . the same way as they now rise above the general surface ) ,  and It IS likely that the almost flat-topped residuals were connected with 
these steep-sided hills by slopes of an intermediate value. Within the 
old erosion surface, too, there were almost certainly valleys and even 
if these were wide and shallow they would give rise to �ppreciable 
slopes. But although it is reasonable to expect to find occasional patches 
?r pockets of �he Red E arths. on re.mnants of these slopes, and although 
It would be difficult to explam their presence there in terms of present 
p�oce�ses, . nevertheless a safe policy, in so far as the physiographic criteriOn �s concerned, would seem to be the insistence on the presence 
of a relatively level and mature surface out of which the present valleys 
are being carved . 
( c )  A dmissible Variants of the Red Earth Residuals. 
Combining the pedologic and physiographic criteria discussed above 
the following basis for the correlation of lateral equivalents with th� 
Red Earth Residuals as typically developed may be stated :-
Where deep red soils and/or large accumulations of limonitic 
nodules occur associated with plateau remnants, or with mature surfaces 
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at a higher elevation than the immediately surrounding area, they may 
be regarded as acceptable variants of the Red E arth Residuals and 
correlated with them. 
IV. DISTRIBUTION OF THE RED EARTH RESIDUALS. 
Red Earth Residuals as defined above may be readily recognised 
in a group of occurrences all of a similar nature, the centre of which 
lies about 10  miles south of Brisbane. The group comprises Rochdale, 
Eight-mile Plains, Sunnybank, Cooper 's Plains, Brown 's Plains, Acacia 
Ridge, and Park Ridge1. The combination of the plateau topography 
and Red Earths is well shown where the Brisbane-Southport, Brisbane­
Beaudesert, and Sunnybank-Mount Gravatt roads cross the region. The 
plateau tops are remarkably level and are for the most part about 
200 feet above sea-level, but at two spots they coincide roughly with the 
300-foot contour. A particularly good vantage point for contrasting 
the old topography with the new is near the Sunnybank School. 
Essentially similar, but less striking, occurrences are found as one 
proceeds north from Brisbane. First in the Albany Creek-Raff 's Hill 
area, then near Strathpine, and again in the neighbourhood of Dakabin, 
the series is clearly represented, while still farther north in the Glass 
House Mountains region the Red Earth Residuals are seen again in their 
complete development. 
West of Brisbane, and away from the coast, the series has few 
representatives, although typical occurrences may be seen at Redbank 
Plains, between Ipswich and Marburg, and where the Ipswich-Esk road 
crosses Wivenhoe Hill. 
Along the co·astline the series is strikingly developed at Redland 
Bay, Cleveland, Wellington Point, Manly, Sandgate, Redcliffe, and 
Scarborough. These occurrences are in large part o n  basalt, and all 
occupy quite flat or relatively level areas about 30 feet above Moreton 
Bay, to which they present steep cliffs, and into which they project 
elongate fiat-topped peninsulas. The former extension of the Red Earth 
Residuals beyond the present shoreline suggested by these occurrences 
is confirmed by the finding of typical examples on St. Helena Island, 
Peel Island, and other islands of Moreton Bay. Associated with the more 
normal developments of the Red E arths in these coastal regions, and 
quite patently variants of them, are laterites very similar to those 
originally described by Buchanan from the Malabar Coast of India, and 
recently redescribed by Fox ( 1936 ) . Of the local laterites, that at 
Scarborough has already been briefly described by Bryan ( 1929 ) ,  while 
that at Sandgate is shown on Plate II. 
It should be pointed out that, while the above list of occurrences 
aims at being sufficiently long and representative to establish the Red 
Earth Residuals as a series that does exist in fact, there has been no 
attempt to make the list all inclusive. 
V. THE PROBLEM OF THE BASALTIC RED LOAMS. 
One very important series, the inclusion of which within the Red 
Earth Residuals warrants careful consideration, is made up of deep red 
soils found on basaltic plateaux. Such are numerous in South-Eastern 
• 
1 The " ridges " from which Acacia Ridge and Park Ridge get their names are, 
m fact, long narrow plateaux. 
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Queensland and may be exemplified by the occurrences at Tambo·rine to 
the south, Toowoomba to the west, and Maleny to the north of .Brisbane 
respectively. 
A decision on this point is of vital importance, for, if the red volcanic 
soils are admitted as legitimate variants of the Red Earths, then, at one 
stride, the geographical scope of the Red Earth Residuals is enormously 
extended. 
These basaltic soils are almost identical with those members of the 
Red E arths developed on basalts. But they also resemble the other 
( non-basaltic ) Red Earths in so many ways, but especially in colour, 
depth, texture, and fertility, that the latter are often wrongly, but in 
all good faith, advertised, sold, bought, and farmed as " Volcanic Soils, " 
even when they are found covl;lring shales and sandstones. The farmer 
and the horticulturist would certainly not hesitate to correlate the two 
series, which, indeed, they regard as identical. Chemical analyses also 
show that the silica/alumina ratios of the Red Loams as a group are 
in striking accord with those of the Red Earths, and suggest that both 
series were formed under the same climatic conditions. 
The volcanic soils under discussion are classified by Prescott ( 1931 ) 
as Red Loarns, and are described by him as follows :-
' ' Throughout the length of eastern Australia a series of 
deep-red to chocolate loams, developing principally on basalt, are 
characteristic of the zone of high rainfall. They are associated 
with wet sclerophyll forests with its undergrowth of ferns, and 
with the true rain-forests. Amongst characteristic localities for 
these red loams are the Atherton Tableland, the Woongarra Scrub 
near Bundaberg, the Dorrigo Tableland, and the north-west coast 
of Tasmania. In spite of the high proportion of fine particles 
revealed in mechanical analysis, these soils are highly permeable 
and possess a loamy texture. They are usually very deep and 
uniform, the parent basalt in many cases being 50 to 80 feet from 
the surface . . . . These red loams do not possess any obvious 
profile, although in some cases a definite separation of concre­
tionary oxides of iron and manganese is to be noted. ' '  
One gathers from this description that the relationship between 
the Red Loams, the vegetation they support, and the present climate 
is so harmonious that the soils may be regarded as in equilibrium with 
existing conditions, in which case it may seem gratuitous to suggest 
that they represent an inheritance from the past. 
But that the Red Loams are found, too, under climatic conditions 
that seem eminently unsuitable for their formation is shown by Prescott 
and Hosking ( 1 936) in an account of " Some Red Ba,saltic Soils from 
Eastern Australia, ' '  where it is stated that ' ' There is a general relation­
ship between rainfall and the [silica, alumina] ratio-the higher the 
rainfall the lower the ratio. The Clifton samples afford a notable 
exception. This characteristic red loam is out of keeping with the local 
climatic conditions, and the soil characteristics may have been imposed 
in a previous climatic cycle of greater rainfall. "  ( Mr. W. R. Winks, 
B.Sc. ,  who collected this soil for Professor Prescott, informs the writer 
that it was obtained from the top of a flat-topped ridge rising abruptly 
above the general level and entirely surrounded by black basaltic soils ) .  
Even where the basaltic Red Loams appear to be in harmony with 
their present environment, and may, indeed, be forming at the present 
day, their extraordinarily great depth is surely an indication of consider­
able age--a conclusion with wh ich Prescott is in complete agreement. 
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In keeping with this deduction is the fact that the most recent of 
the ba&altic flows to be seen in Queensland ( those occupying the present 
valleys) have shallow soils even under climatic conditions closely 
resembling those under which the deep Red Loams are found. 
But perhaps the strongest argument for correlating the two soil 
series is the fact that the same red basaltic soil at Wellington Point 
that satisfies the most stringent application of the writer 's criteria for 
inclusion in the Red Earth Residuals has been claimed (Prescott and 
Hosking ( 1936 ) ) as a typical Red Loam. 
The apparently contradictory items of evidence noted above may be 
reconciled, but in only one way-namely, by regarding the Red Loams 
as having been initiated contemporaneously with the Red Earths, and 
as having, in part, persisted in development up to the present day where 
the environmental conditions remained sufficiently favourable. 
In the light of this discussion, it would appear wise to claim as 
the equivalents of the Red Earth Residuals only those members of the 
Volcanic Red Loams that satisfy a very strict application of both the 
pedologic and physiographic criteria. In p,articular, insistence on the 
combination of great depth of soil with plateau topography seems 
advisable. 
But even the least liberal interpretations of the criteria will bring 
within the definition of the Reel Earth Residuals many occurrences of 
the basaltic Red Loams. 
VI. THE PLACE OF THE RED EARTH RESIDU.AJLS IN 
LOCAL GEOLOGICAL HISTORY. 
If the Red Earth Residuals are completely to fulfil their purpose 
as a datum, it will be necessary to assign them definitely and surely 
to their proper period. It may be that at some time in the future this 
will be done, but at present it is impossible to do more than place them 
approximately. 
The next best thing is to determine the relative position of the 
series in the local sequence of events, and here the position is more 
satisfactory. 
A convenient starting point for a study of the historical sequt>nce 
is to be found in the deposition of the Redbank Plains Series on which 
the Red Earths are typically developed. 
Of the age of this series Hills ( 1934) states : ' ' The  Red bank Plains 
Series may therefore be tentatively ( in view of the paucity of com­
parative material ) referred to the Oligocene . . . .  " 
Succeeding the deposition of this series was a great outpouring 
of basalts and the contemporaneous deposition of fresh water shales and 
limestones. Together these form the Silkstone Series, which is con­
formably related to the underlying Redbank Plains Series. 
Following the formation of the Silkstone Series, but after an 
unknown interval, there was a movement of uplift accompanied by a 
relatively mild orogeny. 
At a still later date and after prolonged erosion, the folded sediments 
and basalts were truncated to form a relatively level surface. 
It was on this surface that the Red Earth Residuals were developed 
in the type area. 
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In other areas the sequence as set out above was modified by the 
outpouring after the folding ( but possibly before the subsequent erosion 
had woceeded very far ) , of a series o f  basalts and rhyo�ites. several thousand feet in thickness. On these, after only a short erosion mterval, 
those basaltic Red Loams were developed which have been correlated 
with the Red Earth Residuals. 
· Unfortunately it is at present impossible definitely to . state the 
age of the volcani�s, but Richards ( 1915 ) placed them in his " Upper 
Division ' '  of the volcanic rocks of South-Eastern Queensland, and 
regarded them tentatively as of " Upper Cainozoic " age. 
The evidence from the type area, and the somewhat different kind 
of evidence from the basaltic plateaux, both suggest that the Red Earths 
were formed no earlier than a period late in the Cainozoic era-perhaps 
Pliocene. 
COMPARISON OF SEQUENCE OF EVEN'l'S IN THE BASALTIC PLATEAUX WITH 
THAT IN THE TYPE AREA. 
f Pliocene 
1 Miocene 
? Oligocene 
Basaltic Plateaux. Type Area. 
Red Loams Red Earths 
' ' Upper ' '  Volcanics Erosion 
Erosion Erosion 
Uplift and Orogeny 
Silkstone Series 
Redbank Plains Series 
The event immediately succeeding the formation of the Red Earths 
appears to have been the deposition, within their wide shallow va1leys, 
of gravels formed in part of pebbles and boulders of the more resistant 
parts of the Red Earths. Thus a t  Nudgee Waterhole ( See  Plate 2, 
Fig. 4 )  boulders of comparatively soft ferruginous and manganiferous 
laterites are indiscriminately mixed with well-rounded pebbles of 
quartzite ( including " Billy " )  and other resistant rocks. The quartzites 
may have travelled great distances before deposition, but the less resistant 
lateritic boulders must have been derived locally, for they would not 
travel far in such company. 
It is clear that some of the present valleys have been carved out 
?f those containing these redistributed Red Earths, thus forming valley­
m-valley �tr�cture . . Ind�ed, t�e present stream system may well be 
largely comcident With this earlier one, but, since the redistributed Red 
Earths are such as would readily be removed by erosion it is not 
surprising that remnants of them are rare. ' 
The redistributed Red Earths clearly antedated the formation of 
the raised river terraces of the present stream systems which terraces 
are occupied by soils for the most part well podsolized.
' 
These terraces 
in turn are earlier than the low-level flood plains with their immature 
alluvial soils that mark the present physiographic stage. 
The sequence of events following the formation of the Red Earths 
may be represented as follows :-
Recent 
' Pleistocene 
� Pliocene 
Flood Plains 
Raised Terraces ( podsolized) 
Redistributed Red Earths . 
Red Earths 
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'rhe evidence outlined above suggests that the Red Earths were formed 
no later than late Pliocene times. 
Collateral evidence is provided by a study of those parts of the 
shoreline where the Red Earth Residuals reach the coast, for it is clear 
that the Red E arth topography was in part ' ' drowned ' '  by the rise in 
sea-level that took place supposedly in Pleistocene times. 
VII. SIMIILAR OCCURRENCES ELSEWHERE.  
(a )  Australian Occurrences. 
( i . )  In seeking formations comparable with the Red E arth Residuals 
<>f South-Eastern Queensland, one looks first to the eastern margin of 
Australia. Not only does one expect to find physiographical homologues 
in this region, but, since there is a very notable similarity in the present 
soil-forming processes from Cape York to Tasmania, it may well be 
that, while the Red E arths were developing in Southern Queensland, 
similar soils were being formed in the coastal regions· to the north and 
to the south. 
In accordance with this expectation, several occurrences examined 
by the writer between Brisbane and Sydney seem to fit quite neatly 
into the series, both as regards physiography and soil type. The following 
excerpts from field notes made in August, 1932, are to the point :-' ' Red 
Earths very similar to those developed over the Tertiary shales about 
Brisbane were seen in the fruitgrowing district of Moorland, north-east 
of Taree, and again to the south of Port Macquarie. ' '  ' ' At Port 
Macquarie a deep, red, l ateritic soil very similar to that at Scarborough 
is developed on serpentine. ' '  ' ' In places, as at ' Nutbank, ' between 
Gosford and Sydn�y, the Hawkesbury sandstone develops a sandy soil 
over a B horizon crowded with ferruginous concretions, the whole profile 
resembling that over the ( ? )  Bundamba Sandstone at Peel Island. " 
These hurried observations are in keeping with the more mature 
considerations of Browne ( 1928 ) in the Sydney-Blue Mountains region, 
as is shown by the following statement from his paper ' ' On the Probable 
Tertiary Age of Certain New South Wales Sedentary Soils " :-
' ' On the fiat tops of the residual surface of the plateaux, and 
on the very gentle slopes of the former mature valleys, there are 
to be found the soils, sometimes of quite notable depth, whose 
formation the writer considers took place before the Kosciusko 
[ late Pliocene] uplift. " 
Among the instances described in support of these generalisations 
may be mentioned ' ' the dissected plateau surface about the suburbs of 
Arncliffe and E arlwood, to the north-west of Botany Bay. The peneplain 
has been uplifted here to a height of 150 feet above sea-level and has 
been dissected . . . . ' '  and ' ' in numerous places on the level upland 
surface . . . . may be seen a variable thickness of rather sandy soil 
-containing, or underlain by, abundant irregular nodules of brown iron­
stone, sometimes aggregated into a solid layer on top of the sandstone. 
In certain places the soil resting on the sandstone is very dark red in 
-colour . . . .  " 
Again Browne writes :-
' ' The Wianamatta shale itself around Sydney occupies 
perhaps mainly the lower-lying areas, where uplift has been small 
and relief is still but slight . . . . " " .  . . . the soil, particularly, 
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stl i ls i s  t
.
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t lw 8 Y d l il'Y-Bl u t' ::\ l ou n t : l i l l s  l'l '!!' l  m e o n e l u � IO I I$  :d n wst 1dentw:d w 1th 
SOllll' of t h ;lSt' }\ ( ) \\' l'C'l'tl l't l t'd h,\' t l; l' \n i l t' l ' fo r So u l  h - l�a�t t' l'll Qul'l' ll�l n nd .  
I t  a p pt'a r,;; t:ro1 1 1  t I H'st' d t'Sn i p t i o n s  t l w  l o n  t h t' 1 l n t<'au snrflll' t'� i n  
and al'OutHi Sn l n t'\' t h l' l' l '  l l l ' l '  d t' \' t ' l t lpt' t l  ::::t 'n' rn l n t' t l w  Ynri nn t :-;  of t lw 
Qnet'nsln.nd H<�d B;t r t h :::: n s s h n \\' l l  i n  P l : l l t' I l l  . .  ��� i g. 1 .  
( i i . )  \Yhieh o t' l h t' w rr m : l n �- t' X : l t l l p k s  o l' h.n �n l t ie Ht•tl I1onms t �w t  occur sporndicn l l�- t h ro u gho u t  t h t' \\' h o k  k n g t h n l  l h t' l 'nslt'rn ..:\ ust t·n.h:m 
C'.OR St a 1 rl'gi on :l l ' t '  ( 0 he t 'O 1 ' 1\' 1 : l l t 'd \\' i ( h t i l l '  H t 'd l� : l l ' (  h� t'�Ul lw d t'l' tdt'd 
on ly n fter n c : l l 't ' t' u l  l 'X : t m i n :l t i o n  o l' l l H' t ' \' i d t ' l l l't' pro\' Hh'd h�· t�nch 
incl'iYidna l th' <' l l lTt'n t' t' . h u t  t h t'  'n i k r  : l n t i e i pn l t ' � t h : l l  mRn�- of thrm w i l l  
prove to  be old ::;o i l s  i n  h r r i t  <' t l  f i'O l l l  'l'rr t  i : t l'.'' t i n I t'S .  
( i i i . )  The l 'O ITt' l n t i n n  o l' l h t' H.l'd Kt r t h ::;  \\' i t h  < h ' l'll l' l't' I H't's in t lw 
i nterior of Aust rn l i a i s  l i h'l  · t o lll '  k::;� t l i rcd n n d  n o t  so rt'ad i h· :wh i t•n•cl . 
for it invol ws l l l c  �m l 1 1  t i O ; l  o f  ;.:;ewrn \ probl t 'n l::;  ( h : tt do not ohtrnd l' 
themsl-'lves in t h e e on � Ut l n rt ' : ts .  I t  i� h o t H' t l  t h : l l  n eoutribut.ion to t.hl' 
solution of t hc�w p ro h l t' l l l s  m n y  ht' m a d e  hy n n  i n ves t  iga.t inn now nearing 
eomplet ion .1  l t  "·o 1 d d  l h' u m\' i ;.:;t' t o  n n t i c i p n k  i n  d l ' tn i l 1 h c• results of 
t h is i n q n i r.\' , b u t  i t  n 1 n ." l l l '  ;.:;n i d  t l 1 1 1 t  l h l '  l ' \' i d l ' n t ' t '  i;.:; . · trono-ly in favom· 
of t h t• • .  Dt'SI' I ' t  �l l l l d s ( O I I l ' . " . . [ ) l l l' i l ' l ' l l s l . "  n n d " l m l t'ritr " of \V t'Sh' l' l l  
Q ueensl and h a v i n g- been 1'< \ l ' l l l l 'd , i n  J l < I I ' I  n l  k : t s l . t 'O n t ·nrr<'ntl �· w i t h  tht• 
Red Barth H t':-<i d u a l s .  
b )  A' .l' f ra - . l us l raf ia n . 
No delibern . t l ' Sl'li i 'C 'h r t h e l i t ern l n l ' { '  h m;  hC'l' l l  I I I H dt' for ()('(' \ l l'l't'llCCS 
outside Anst.rn l i n C'O i n pn nt b l e  w i t h  t h e Hcd Rt rt h H,<•sidnals. Nt'V<'l'· 
t hel('ss, t.hnt cnse c l ose! . pn.rn l l < ' l  t o  t l w l . o u t l i n ed fo r South -Eastern 
Queeusla.nd do i n  fae t. ex is t.  j s  s h o w n  by t h L '  l'o l l o w i n �  e x n m p h•s whit•h 
the w r i t Pr hns l ' IH'ou n t r n'< l :-
Tim� l\T n rb u l  ( 1 � )27 ) � � �  p:p:t'. t rd I l l n t < ' t '  I' t n i 1 1  n I ' t he• H,t'll En rt hs o f  
Fl or ida \\' t' l' l '  · ·  fos� i l  �o i L ' i n  t h e ::-it' l l �t '  t h n l  t h e ,- \\'l'l't' l'o t·mrcl i n  an 
earlier p hysiogru p h i l ' l ',\ ' l ' k u n d ( ' l' eon d i t  i o n s SO I I H:w h n t  d i ssi miln.r from 
those now exist j n g- .  
Powler ( 1928 ) , in  h i s  nrcou n t.  o f " I ro n  \ ev u n 1 u l n tion i n  Soils of tlw 
Coasta l Plain o l' t i l e '  �o 1 t t h - Ens t N n  n i t C'd � t a.L cs ' ( w h c'rc• c• l i mate and 
topograp?
,
Y arl' c l os < ' l .  s i n 1 i_ l n r t o  l ! t H L  _o f ' �o u t h - l� n s l t ' l ' l l Qneenslnnd ) , 
suggests that  t h or I t  h e' sn_ t l � :-;hmu n g  1 ro n  _a c • c • u l n t t l r t t i m t l :l l't' possibly 
remnants and the so l t '  I ' C ' l l l l l l n 1 n g l ' l ' ] WL';.:;< 'n l n l l \' c 's  o l' o l c l soils o f a formPr 
� ��rC'le of topogra p h ic •  c l  \' (' I O p l l l l ' l l t. ' 
l\T i lnc• ( l ! l3G ) , ] n  d i s • u , ·s i n g  1 l 1 e  so i l s  o l' Ba ' L A l' r i l 'u , d l'sc t·ibcs 
conc ret ionary ironstone ( " mH rram " ) , and st n tes t h a t. It  " cw(�ll l's 
frequen t ly i n  parts of t h e  r l'd -earth a rt 'as. " " Some o f  t he�-<t' o<•c•u t· ·  
l'<' l l l ' c's. · '  he contimws, " bt•l ong p ropNiy to thr srt o f  so i l -form i ng 
" ' Tho  ' J,n t<'l' i t i r. '  Residuals of WPHIPrn Qn{'t'nslnud " hy W. 1 1 .  1 \rynn 11 1 1 1 l  
I!'. W. Whit{'honso ( in preparation ) .  ' 
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phenomena now current, but to explain others, past physiographic condi­
tions--those of mature land surfaces existing before the formation of the 
Rift Valley-will have to be taken into account. " Again Milne ( 1936 ) 
mentions " some of the occurrences of the Uganda catena, where the 
denuded remnants of an old ' ' plateau soil, ' '  with its resistant beds of 
.concretionary ironstone, are found as a capping of the flat-topped hills, 
.on whose slopes and the intervening bottom-lands the succession is 
-continued in soils of current development. ' '  
Thorp ( 1935 ) ,  in his important paper on ' ' The Geographic Distribu­
tion of the Important Soils of China, ' '  states that the ' ' The slightly 
podsolized red soils are to be found mainly on discontinuous intersected 
intermountain peneplains . . . . ' ' 
Li ( 1936 ) ,  in summarising his close study of ' ' The Physiographic 
Significance of the Occurrence of Red Earths in Nanning Basin, " 
.concludes that :-
' ' The occurrence of red earth has a remarkable physio­
graphical significance : they occur exclusively on the terrace 
topography where drainage is perfect. Much of the red earth 
was undoubtedly developed before the present topography was 
shaped. It is supposed that by the time of late Pliocene when the 
basin was nearly filled up to a peneplain and when activities of 
erosion and deposition were reduced to their minimum, the red 
earth was in full development. ' '  
VIII. CONCLUSIONS. 
Evidence has been brought forward to show that there exists in 
South-Eastern Queensland a series of soils-namely, the Red Earths­
that cannot be explained in terms of the existing soil-forming processes, 
.but appear to have been inherited from an earlier wetter climate. 
It has been shown, too, that the Red Earths have a restricted distri­
bution and are associated with the dissected remnants of an old erosion 
.surface. 
The suggestion has been made that the Red Earth Residuals repre­
sent a definite epoch in the late Tertiary (probably Pliocene ) history of 
South-Eastern Queensland and that they may conveniently be used as 
.a datum to which earlier and later events may be referred. 
Moreover, the combination of Red Earth soils with dissected plateau 
topography is so striking that it should be possible to use it as a basis 
·of correlation. 
Although no attempt has been made as yet at precise correlation, 
a number of occurrences have been cited from Australia and elsewhere 
that resemble more or less closely the Red Earth Residuals, and some of 
which may ultimately prove to be equivalent formations. 
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EXPLANATION OF PLATES. 
PLATE I. 
FIG. I .-Lateritic Red Earth, Sandgate. 
FIG. 2.-Closer view of above profile, showing development of the Mottled Zone. 
FIG. 3.-Red Earth, Eight-mile Plains. 
FIG. 4.-Closer view of above profile, showing development of Nodular Zone. 
PLATE II. 
FIG. 1.-Podsolic soil of current development over shales of Ipswich Series, Nuudah. 
FIG. 2 .-Immature Podsolic soil of current development over Brisbane Tuff. 
FIG. 3 .-Lateritic Red Earth showing development of Cellular Zone, Scarborough. 
FIG. 4.-0ld River Gravel, the pebbles of which include masses of Lateritic Red 
Earth, Nudgee. 
PLATE III. 
FIG. I .-Diagrammatic representation of· some of the varieties found within the 
Red Earths. The variations are due in part to the presence of a Mottled 
Zone andjor a Nodular Zone ; in part to incipient podsolisation ; and in 
part to truncation of the profile. 
FIG. 2.-Diagrammatic section to show the relationship of the geomorphology and 
pedology of the area. Red Earths are shown as occupying dissected plateaux, 
Redistributed Red Earths in old valleys, Podsolised Soils on steep slopes, 
erosion, hollows, and river terraces, and Alluvium on present flood plains. 
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fiGURE. I. PLATE III. 
.. IJndifferenfiated Red Earth.
� Moftled Zone. 1m Nodular Zone. f�(�Niiil Podsolised Surface . 
FIGURE. 2. 
.. Red Earths. � Redisfribufed Red Earths. � Podsolic Jotls . ��Alluvial 5o!ls.
